Combined effects of pentachlorophenol and its byproduct hexachlorobenzene on endocrine and reproduction in zebrafish.
Pentachlorophenol (PCP) and its byproduct hexachlorobenze (HCB) are two co-existing persistent environmental chemicals, but their combined toxicity remains unclear. In this study, adult zebrafish were exposed to 5 (low dose) and 25 μg·L-1 (high dose) of PCP, HCB or their combination for 21 days, and the impact on endocrine and reproduction was investigated. Results showed that combined exposure to 25 μg·L-1 PCP and 25 μg· L-1 HCB significantly increased the plasma estradiol (E2) and testosterone (T) levels, altered the expressions of genes along the hypothalamic-pituitary-gonadal-liver (HPGL) axis, inhibited gonadal development, and eventually lead to decreased egg production of F0 zebrafish as well as inhibited development of F1 eggs/larvae. Compared to the combined exposure of high doses, significantly lower levels of plasma E2 and T were observed for either the high PCP or high HCB alone exposure, indicating a synergistic effect of the two chemicals on endocrine disruption after combination. Furthermore, the high PCP alone exposure inhibited the gonadal development in both the males and females, while the HCB alone exposure did not. Comparison of exposure effects indicated a greater decrease of mature gametes levels and egg production in the high combined group when compared to the high HCB alone group, but no significant difference was observed between the high combined group and the high PCP alone group. Taken together, the results suggested that combined exposure to PCP and HCB may synergistically affect endocrine of zebrafish, and result in reproduction impairments, with PCP being the primary contributor.